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Abstract 
After the disaster in 2010, in which 67 people died, all victims of hillside sliding in Rio de Janeiro, the Geo Rio Foundation - 
office from the City Hall dedicated to questions related to hillsides - has elaborated a geologic-geotechnical mapping of risk in 
196 communities (slums) at the city and there were identified areas of high, medium and low risk. Based on this research, an 
Alarm System of Sirens, together with a Monitoring System of Rain (pluviometers), was installed in 103 communities. At the 
Rio Operations Center a team of meteorologists work 24 hours a day, 7 days a week, doing rain forecast and monitoring. A 
Meteorological Radar reaching 250km makes the forecast and 83 pluviometers installed at the communities monitor the rain. If 
the rain reaches a critical level, what can cause accidents, the sirens are activated to warn the population about the risk of sliding 
and residents are oriented to move to safer places. The Municipal Civil Defense has identified places which can temporarily 
shelter these residents in the period of heavy rains. Therefore, indoor courts, residents’ associations, churches, schools and other 
establishments located at or near the communities, are the support points for receiving these residents. Several Simulated 
Evacuation Exercises have been organized to train and adapt, in a concrete way and as close to reality as possible, the residents of 
the areas at risk for their evacuation in an emergency situation. These trainings are also a great opportunity of exercising and 
evaluating the work of the people involved in the activation of sirens and opening of the support points, as well as stimulating the 
participation of volunteers and increasing the risk perception of the residents. This way, and complementing with integrated, fast 
and efficient actions of answer and reconstruction, the Municipality of Rio de Janeiro can become a Resilient City, to the heavy 
rains and to the disasters, and therewith, gain capacity to face, adapt and absorb the impacts of these types of occurrences and 
restore the normality as soon as it is possible. 
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1. Introduction 
The City of Rio de Janeiro is a huge metropolis with more than 6 million inhabitants. Due to its geographical 
features is already, in itself, subject of occurrence of intense rainfall region and its possible consequences. 
Moreover, it is a city that has suffered with disordered growth for decades, in which several houses were 
executed in hazardous areas, most of them on hills and slopes subject to landslides.  
So, it is historically plagued by heavy and / or prolonged rainfall and has suffered from the occurrence of floods 
and landslides. In April 2010, the city suffered a disaster in which 67 people died, all were residents of low-income 
communities located in hillsides. It represented a milestone in the actions of the Municipal System of the Civil 
Defense (Motta, 2013). From then on, several activities have been strengthened and many others were initiated with 
the purpose of making the communities more resilient; with a higher capacity of adaption in order to absorb the 
impacts of adverse events, as well as enabling an early return to peace and normality. Consequently, together with a 
program of awareness and training for people living in areas at risk, the Municipality of Rio de Janeiro has been 
doing, in a consistent manner, the risk monitoring. 
It is important to mention, that these actions are fundamental, not only because of the grandeur and importance 
of the Municipality and it’s population, but also because of the events (2014 FIFA World Cup and Rio 2016 
Olympics, for example). Consequently, besides the worldwide visibility, due to its natural beauties, the Christ 
Redeemer, one of the seven wonders of the modern world, its colorful nature, the traditional festive dates (New 
Year’s Eve and Carnival), or even by its economic importance, the City of Rio de Janeiro became the center of 
attention because it is the Olympic City and the host city of the final game of the 2014 FIFA World Cup.  
Thus, it is of utmost relevance that our capacity to face adverse natural events has increased, and also we should 
take into account the process of climate changes and its possible consequences (with a greater potential in coastal 
cities). According Grossi and Kunreuther (2005), the increasing trend for catastrophe losses over the last two 
decades provides compelling evidence for the need to manage risk both on national, as well as on global scale. 
2. Risk Mapping 
In December 2010, the Geo Rio Foundation, as mentioned in Mexico G2012 (2012), made an unprecedented 
mapping, in which were evaluated 196 communities, located in city’s slums. The areas were identified as: high, 
medium and low geologic-geotechnical risk (in red, yellow and green, respectively). Among the evaluated 
communities, 117 communities owned houses in areas of high risk, with a total of 18.000 houses in this situation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: Geological-geotechnical mapping of risk 
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This mapping was used to guide the works of stabilization and infrastructure, the actions of resettlement of 
residents, the reforestation, the creation of an alarm system of sirens, among other preventive actions. 
3. Implementation of pluviometers and Alarm System of Sirens 
83 pluviometers and 165 stations with sirens were installed in 103 communities. The process of implementation 
of this system had the following stages: 
• Identification of communities with properties located in geologic high risk area (according to the risk 
mapping developed by Geo Rio) 
• Evaluation of the quantitative and location of the sound station (sirens) according to the sound range 
• Setup of sound equipment (Sirens) 
• Explanation to the Community Leaders and residents from high risk area about the installation of the Alarm 
System for Heavy Rains (leaflets, lectures in the community, visits door to door) 
• Test of the equipment (operation and scope) 
• Identification, with the support of leaderships or community agents, of safe locations (support points), to 
shelter temporarily the residents in high risk areas in an emergency situation 
• Test and training – Performing emergency simulated drills and verification (preventive maintenance, tests 
and corrective maintenance) of the system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2: Sirens installed in a community 
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Fig. 3: Staff from the Civil Defense in contact with the community 
4. Forecast and Monitoring the Weather Conditions 
The Alert Rio System linked to Geo Rio Foundation works 24 hours a day, 7 days in a week, in the Operations 
Center of the City Hall of Rio de Janeiro, doing the forecast and monitoring the weather conditions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4: Rio Operations Center (representatives of various public agencies) 
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5. Emergency Evacuation 
If there is a rainfall forecast, warning messages via SMS are sent to community leaders, local agents and citizens 
who voluntarily had signed up to receive rainfall warnings. Then, according Civil Defense of the city of Rio de 
Janeiro, Plano de Contingência – verão 2012/2013, if the pluviometric index exceeds the parameters as defined in 
the protocol, the alarm sirens are activated. The process of evacuation is activated by the sign of the Alarm System 
of Sirens which is activated when the rain intensity reaches the pre-determined limit of the specific protocol 
elaborated by Alert Rio System. 
The Community Agents and the presidents of the Residents’ Associations also received whistles sounds. Tools 
like this one, as well as other sounds means that may exist in the community, can and must be used, as a 
complementary manner for the Alarm System of Sirens or, mainly in the communities where the Alarm System of 
Sirens is not yet installed. 
It should be stressed that the evacuation procedures aim to temporarily move the residents to safer places – the so 
called support points. It is important to point out that the main function of the support points is not to shelter people, 
but be used as passage places, where the residents may stay just for a short period ensuring their safety. It is 
important to mention, that the best option is to seek shelter in friend and relatives’ homes (considering that they are 
safe places). It’s worth remembering that previously to the occurrence of heavy rains, an alert message (SMS) is 
sent, with a heavy rain warning. 
The Demobilization also occurs due to parameters defined in the specific protocol. In this case, a demobilization 
sound of a siren is activated, and a demobilization message (SMS) is sent. 
 
 
 
 
 
 
 
 
 
 
Fig. 5: Sign indicating “escape route” 
 
 
5.1 Trainings (simulated drills of evacuation) 
According Yi et al. (2013), in recent years, a variety of unexpected emergencies have posed a major trend to 
many people, meanwhile, accompanied by a regional emergency situation. However, traditional evacuation model 
ignored the reality of the situation for lack of considering the evacuation behavior and irracional actions in 
emergency. 
So, searching for an efficient function of the Alarm System, the residents must be trained on how to proceed 
when the siren is activated. In this manner, simulated exercises of evacuation are accomplished, with the purpose of 
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train and prepare, in a concrete and realistically way, the residents of the area at risk for the rapid and safe 
mobilization in case of an emergency condition. These trainings are also important to diffuse, by getting more 
attention on the media and involvement of a lot of agents, the importance of these actions in reducing the risk of 
disaster in the whole society. 
All the 103 communities have already made simulated exercises, also night exercises have been accomplished. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6: Simulated Evacuation Exercise – moving to the support point 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 7: One of the support points in a community 
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Fig. 8: Media coverage during a simulated exercise  
 
6. Final Remarks 
It is important to point out that the search for resilience comprises integrated actions of various institutions, in 
order to make the City of Rio de Janeiro increasingly prepared as a whole. Thus, it is necessary to structure some 
important actions of the municipal government, which not only strengthen, but in some cases are essential for the 
actions performed by the Civil Defense. 
The City Hall of the City of Rio de Janeiro was a forerunner in the creation of a modern Operations Center 
(Municipal Act n. 33.322). It is a place which integrates about 30 public agencies and public utility companies, with 
the purpose of monitoring and optimizing the performance of the city besides stepping ahead solutions and 
minimizing incidents. Consequently, it acts in normally functioning, administration of emergencies and also in the 
coordination of big events.  
Another pioneer action was the acquisition of its own Meteorological Radar (before, the information was 
originated from the Radar of the Aeronautics, located in another municipality). The new radar, together with the 
many rain gauges scattered over the city, enables the Alert Rio System (active 24 hours a day, 7 days a week in the 
Operations Center with a staff of meteorologists) to forecast and monitor the arrival of rainstorms in the city, thus 
anticipating the impacts’ mitigation actions. 
Direct interventions in the communities, as the Programa Morar Carioca (from the Municipal Secretariat of 
Housing), the Reforestation Program (from the Municipal Secretariat of Environment), works on hillsides 
stabilization (Geo Rio Foundation), Actions of Conservation and Cleaning (Municipal Secretariat of Conservation), 
Resettlement of Residents (from the Minha Casa Minha Vida Program, in English, My House My Life) at a federal 
level, as well as the creation of a new Director Plan of the City (Complementary municipal law n. 111) are also 
essential in the reduction of Disaster Risks. 
It is necessary to clarify that the actions are in conformity with the 5 Priority Actions defined in the United 
Nations Hyogo Framework for Action, as well as in conformity with the National Politics of Protection and Civil 
Defense (Federal Law 12.608). 
United Nations’ Secretary-General Ban Ki-moon, during the third session of the Global Platform for Disaster 
Risk Reduction, outlined important steps, including: conducting risk assessments of critical infrastructure; raising 
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awareness; and developing broader coalitions of action that include local government and communities. So, we can 
understand that we are going on the right direction. 
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